Aim: To develop a patient-based Simple Clinical Colitis Activity Index (P-SCCAI) of ulcerative colitis (UC) activity and to compare it with the clinician-based SCCAI, C-reactive protein (CRP) and Physician's Global Assessment (PGA) of UC activity. Monitoring UC activity may give patients disease control and prevent unnecessary examinations. Methods: Consecutive UC patients randomly completed the P-SCCAI either before or after consultation. Gastroenterologists assessed patients' UC activity on the same day. Overall agreement between SCCAI and P-SCCAI was calculated with Spearman's Rho and Mann-Whitney U test. Agreement regarding active disease versus remission and agreement at domain level were calculated by percent agreement and kappa (κ). Results: 149 (response rate 84.7%) UC patients participated. P-SCCAI and SCCAI showed a large correlation (r s = 0.79). The medians (IQR) of the P-SCCAI (3.78;0-15) tended to be higher than those of the SCCAI (2.86;0-13), although this difference did not reach statistical significance (z = 1.71| A v a i l a b l e o n l i n e a t w w w . s c i e n c e d i r e c t . c o m
Introduction
Ulcerative colitis (UC) is one of the major types of inflammatory bowel diseases (IBD). UC is a chronic, relapsing condition that is manifested as inflammation in the rectum and sometimes in the rest of the colon. 1 UC is predominantly associated with symptoms such as abdominal pain, (bloody) diarrhea, weight loss, anemia, fatigue and fevers. Extracolonic features involving organs and systems such as joints, skin, liver, eye and mouth can also occur. 2 The course of the disease is unpredictable including frequent exacerbations and remissions. 3 Regardless of disease activity, UC has a negative impact on the quality of patients' lives. 4 Moreover, previous research shows that many UC patients suffer from anxiety and depressive symptoms compared to a reference group of the general population. 3, [5] [6] [7] In general, monitoring disease activity is of vital importance, as relapse is unpredictable and frequent, with a quarter to half of UC patients relapsing annually. 8 This underscores the need for a reliable clinical disease activity index. In daily clinical practice, no gold standard for the assessment of disease activity in UC exists. 9, 10 The clinician can assess disease activity in UC patients using the Physician's Global Assessment (PGA). This assessment is based on judging the patient's symptoms during consultation together with additional examinations such as blood tests, endoscopy and C-reactive protein (CRP), when necessary. 11 Several clinical scoring indices such as the Simple Clinical Colitis Activity Index (SCCAI) are used by the clinicians to quantify UC disease activity. 9, 12 These assessments require completion by the treating clinician, which makes them prone to bias, since the clinician gives an interpretation of the patient's response. Alternatively, patientbased assessment of disease activity may have several advantages. It reduces invasive and uncomfortable examinations, laboratory tests and the number of visits to the gastroenterologist. This in turn might reduce not only patient's burden, but also health care costs. Finally, it may provide an easy means to early detection of imminent relapse.
To the best of our knowledge only three studies [13] [14] [15] have examined patient-based disease activity questionnaires. However, these studies suffer from several methodological and statistical shortcomings. Only one study compared the SCCAI as completed by the clinician with a questionnaire derived from the SCCAI as completed by the patient. 15 The findings showed a significant agreement between the clinicians' and patients' scores, despite, the small sample size (n = 63). This study is encouraging to constructively replicate and extend.
The first aim of the current study was to develop an easy to use patient-based SCCAI questionnaire to measure disease activity in a large sample of UC patients. We decided to use the SCCAI, because it is a well validated and reliable instrument that allows easy translation into a patient-based questionnaire (P-SCCAI). The SCCAI is also an adequate replacement for more objective disease activity measurements such as endoscopy and blood tests. 12, 16 The second aim was to assess agreement between the P-SCCAI and the original clinician-based SCCAI. The third aim was to compare the P-SCCAI and clinician-based SCCAI with the PGA and the biological marker C-reactive protein (CRP).
Materials and methods

Study population and procedure
Consecutive patients with confirmed UC attending the IBD outpatient clinic of the Academic Medical Centre (AMC) in Amsterdam, from April 2010 till November 2011, were invited to participate in the study. Patients with insufficient command of Dutch were excluded. Participants were asked to complete the patient-modified SCCAI in the hospital. To avoid order effects, a random half of the patients completed the questionnaire prior to the outpatient consultation, and the other half after the consultation. Four clinicians participated in the study, blinded for the patients' responses. They assessed UC activity during the outpatient consultation by completing the original SCCAI.
Clinician-based Simple Clinical Colitis Activity Index
The clinicians completed the Dutch version of the original SCCAI (see Appendix I). This questionnaire refers to disease symptoms during the previous week. It is composed of six domains: bowel frequency (during the day) ranging from 1 to N 9; bowel frequency (during the night) ranging from 0 to 6; urgency of defecation ranging from none to incontinence; blood in stool ranging from none to usually frank (N 50% of defecation); general well-being ranging from very well to terrible (1-10) and a number of defined extracolonic features of UC (i.e. arthritis, erythema nodosum, pyoderma gangrenosum, uveitis). The four latter questions have a 'yes' or 'no' option. After recoding (see Appendix I), the clinician-based SCCAI is able to categorize two types of patients: patients with inactive disease (SCCAI scoreb 5) and patients with active disease (SCCAI score ≥ 5).
Patient-based Simple Clinical Colitis Activity Index
For patients, the original SCCAI was translated into a patient-based questionnaire (Appendix II). This patientmodified P-SCCAI was devised by two medical psychologists, one research assistant and one gastroenterologist. All items within the P-SCCAI refer to symptoms during the previous week and were translated into patients' comprehensible language. Medical terminology and disease symptoms were clarified. For example "uveitis" is described as "eye infection, which your specialist diagnosed as uveitis".
The domains 'bowel frequency (during the day)', 'bowel frequency (during the night)', blood in stool and 'general well-being' each consist of one item. The domain 'urgency of defecation' consists of three items. The domain 'extracolonic features' consists of four extracolonic features (erythema nodosum, arthritis, uveitis and pyoderma gangrenosum) and has a total of six items. For these items the response options for the patient were threefold: 'yes', 'no' and 'I do not know'. This third response option was added, as patients may not know whether they have a specific manifestation or may be unfamiliar with its specific medical terminology, despite our explanation.
Piloting the P-SCCAI
We examined the comprehensibility of the patient-based questionnaire during a pilot study. Three patients completed the questionnaire and were then asked if they had experienced any difficulties while filling out the questions. In general, they reported that the questionnaire was easy and quick to complete and that the questions were clear. These results did not lead to changes.
2.1.4. Demographic, clinical characteristics, CRP and PGA UC diagnosis, sex, date of birth, year of diagnosis, presence of a pouch (yes/no), number of operations associated with UC and presence (no versus ≥ 1) of co-morbidity unrelated to UC (i.e. twelve other illnesses) were measured by self-reports.
CRP and PGA were collected for each patient from the electronic patient database. These were only taken into account if they were collected within a time frame ranging from 4 weeks prior to and 4 weeks after the time of (P-) SCCAI administration. Laboratory values were considered to reflect remission (CRP ≤ 5) and active disease (CRP N 5). 17 
Statistical analysis
Assuming that 35% of the patients have disease activity and that agreement is 0.22, which is higher than chance (kappa 0.62 versus 0.40) 148 patients were needed, with 80% power and a two sided α of 0.05. We used standard descriptive statistics to summarize the sociodemographic, clinical characteristics, CRP and PGA of included patients. We examined agreement between SCCAI scores of the clinician and patient on the total sum score, per domain, on CRP and PGA.
As previously indicated, the P-SCCAI had a third response option for 9 items, 'I do not know'. We analyzed the patients' response 'I do not know' in three different manners, either by scoring it as 'no', as 'yes' or as missing. Differences between these three modes of analyses were negligible (data not shown). Therefore, we decided to consider 'I do not know' as 'no' for further analysis.
During consultation, biological markers (i.e. blood tests, CRP) might be discussed with the patient. Therefore, those patients who completed the questionnaire after the consultation could have prior knowledge of these biological markers. This might influence patients' self-reports of their disease activity. Consequently, in the analyses comparing the SCCAI and P-SCCAI with CRP, we only used the data of those patients who completed the questionnaire prior to consultation. Likewise, in the case of the clinicians we only used laboratory values received from questionnaires that were completed without clinicians' prior knowledge of biological markers. If within one month before a consultation the clinicians received data on the biological markers of the patient in question, they were deemed to have prior knowledge. If blood tests and consultation with the patient occurred on the same day, we only used data from those cases where the blood tests were carried out after the consultation. Dates and times of consultations and blood test results were available in the electronic patient database.
Patient-clinician agreement at total sum level
First, we examined the strength of the correlation between the total SCCAI score assessed by the clinician and by the patient using Spearman's Rho. Correlation coefficients were interpreted as small (b 0.3), medium (0.3-0.5) or large (N 0.5). Second, we compared the total SCCAI score assessed by the clinician and by the patient using the Mann-Whitney U test. Third, we considered a difference larger than 2 points between the SCCAI score assessed by the clinician and by the patient as a clinically significant difference, and a difference equal to or smaller than 2 points as not clinically significant. We thus calculated the percentage of differences between total scores of the SCCAI and P-SCCAI that are 2 or more. Fourth, to further measure agreement on the total SCCAI score, we examined the extent to which the clinician-and patient-based UC activity is rated as active (SCCAI score ≥ 5) or as inactive (SCCAI scoreb 5) 15 and calculated percentage agreement. Additionally, we calculated Cohen's kappa coefficient since, unlike percent agreement, Cohen's kappa corrects for agreement that could be expected by chance. 18 Cohen's kappa outcomes were interpreted as poor (b 0), slight (0.01-0.20), fair (0.21-0.40), moderate (0.41-0.60), substantial (0.61-0.80) and almost perfect (0.81-0.99) agreement. 19 Positive and negative predictive values were also calculated. Fifth, to assess whether having comorbid disease influenced the total sum score on the P-SCCAI, two separate analyses for patients with and without comorbidity were compared.
Patients'-clinicians' agreement at domain level
Agreement between clinician and patient was calculated on domain level. For the items with categorical response options we used Cohen's kappa to measure agreement. The strength of the correlation between the total SCCAI score assessed by the clinician and by the patient was calculated using Spearman's Rho.
2.2.3.
Patients' and clinicians' SCCAI scores compared with CRP and PGA First, we assessed agreement of the presence of disease activity based on the SCCAI and P-SCCAI respectively, with CRP and the PGA. For CRP and PGA, disease activity was categorized as active or in remission. Agreement was examined using the kappa statistic. 18 ,19 Second, we tested if the total SCCAI scores assessed by clinicians and by patients were significantly associated with CRP and PGA using the Chi square test.
Ethical considerations
Since no ethical approval is required for the completion of non-intrusive self report questionnaires under Dutch law, the Medical Ethical Committee of the AMC exempted this project from formal approval.
Results
Patient characteristics
From April 2010 until November 2011, 176 patients at the outpatient IBD clinic of the AMC were asked to complete the P-SCCAI. Twenty-seven patients refused to participate, 14 due to time constraints, 9 due to lack of motivation and 4 due to reading constraints. In total, 149 patients (response rate 84.7%) with UC participated in the study and completed the P-SCCAI (see Table 1 ). The median (IQR) age of participants was 48 years (37-59) and 50.3% was female. UC was diagnosed at a median (IQR) age of 30 years . At the moment of participation, the median (IQR) duration of UC was 12 years (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . In total 21 patients (14.0%) have undergone at least one operation for UC in their lifetime and 14 patients had a pouch (9.4%). 60 patients (40.3%) reported to have no co-morbidity, while 89 patients (59.7%) reported to have one or more co-morbid diseases.
CRP and PGA
CRP data were available in 74 patients and PGA in 46 patients. According to the CRP, disease activity in UC was found in 25 cases and UC in remission was found in 49 cases. According to the PGA, disease activity in UC was found in 21 cases and in 25 cases as in remission.
Comparison of SCCAI and P-SCCAI
To control for order effects, 73 patients (49.0%) received the P-SCCAI before the outpatient visit and 76 patients (51.0%) received the P-SCCAI after the outpatient visit. The scores of patients who received the P-SCCAI before versus after the outpatient visit were not statistically significantly different by Mann Whitney U test (z = 0.434, p = 0.664).
3.3.1. Total SCCAI score First, Spearman's Rho between SCCAI and P-SCCAI scores was 0.79, indicating a large correlation. Second, the medians (IQR) of the P-SCCAI (3.78;0-15) tended to be higher than the total SCCAI (2.86;0-13), although this difference did not reach statistical significance according to the Mann Whitney U test (z = 1.71| p = 0.088). Third, the difference between the total SCCAI and P-SCCAI scores was not clinically relevant (i.e. difference ≤ 2 points) in 114 (76.5%) cases. Fourth, the percentage agreement between clinician and patient, both judging UC as active or as in remission, was 87%. Cohen's Kappa yielded a score of 0.66 (substantial agreement) (see Table 2 and Fig. 1 ). In 12 cases (8.1%) the P-SCCAI classified disease activity as active, while clinicians scored the same disease activity as inactive. In 7 cases (4.6%) the P-SCCAI assessed disease activity as inactive, while clinicians considered the same disease activity as active. Positive and negative predictive values are shown in Table 2 . Fifth, the statistically significant difference between patient and clinician total SCCAI scores was similar for patients with and without co-morbidity (data not shown).
Domain-level SCCAI scores
On the first domain 'well-being', the P-SCCAI correlated highly (r s = 0.75) with the SCCAI and yielded a moderate agreement (κ = 0.49) (see Table 3 ). Both domains 'defecation frequency during the day' and 'defecation frequency during the night' showed a large correlation (respectively r s =0.71 and r s = 0.67) and a substantial agreement (respectively κ = 0.62 and κ = 0.67) between clinician and patient assessment. In 21 cases 'defecation frequency during the day' was scored higher by patients than clinicians, while 'defecation frequency during the day' was scored lower by patients in 12 cases. Compared to the SCCAI, the P-SCCAI scored higher on 'defecation frequency during the night' in 17 cases, while patients scored lower on 'defecation frequency during the night' in 4 cases. Also the domain 'Blood with defecation' had a large correlation (r s = 0.88) and substantial agreement (κ = 0.63). In 18 cases patients scored 'Blood with defecation' higher than clinicians, while 'Blood with defecation' was scored lower by patients in 9 cases. A slight agreement (κ = 0.26) and large correlation (r s = 0.52) have been found for the domain 'continence' (see Table 4 ). Agreement between the P-SCCAI and the SCCAI on frequent extracolonic features of UC varied from poor to a perfect agreement (see Table 5 ).
CRP and PGA, versus SCCAI and P-SCCAI scores
In 54 assessments of the clinicians and in 74 assessments of the patients, clinicians and patients had no prior knowledge of CRP or PGA and were thus included in this analysis. Results are show in Table 6 . The judgment of both the clinician and the patient on the presence of disease activity with the presence of disease activity according to CRP and PGA ranged 
Discussion
This study evaluated the agreement between a patient-based P-SCCAI assessed by UC patients and the SCCAI assessed by their clinician, CRP and PGA.
Agreement between SCCAI and P-SCCAI
The P-SCCAI yielded a large correlation with the clinician derived SCCAI score. A substantial agreement between clinicians and patients in assessing UC as active or as in remission was found. Furthermore, the positive predictive value of P-SCCAI is noteworthy. When patients judge UC to be in remission, in nearly all of the cases (94%) clinicians will also judge the disease as in remission. On the other hand, the negative predictive value of UC is somewhat lower. When patients assessed their disease as active, about two-thirds (69%) of the clinicians agreed with the patient's judgment.
Agreement on domain-level SCCAI scores
The SCCAI and P-SCCAI scores on the domains 'well-being', 'defecation frequency during day and night' and 'blood with defecation' correlated highly, with a moderate to substantial agreement. However, the domain 'continence' showed only a fair agreement between patients and clinicians. An explanation for this discrepancy could be that the domain 'continence' from the original SCCAI is divided into three sub-items in the patient version. Another explanation could be that patients are ashamed to discuss continence-related issues with the clinician and are, therefore, reluctant to report this during consultation.
In line with findings by Laugsand et al. 20 (n = 2294) we found several discrepancies between clinicians and patients on the P-SCCAI and SCCAI. In their study clinicians tended to underestimate cancer patients' symptom intensities based on a quality of life questionnaire (e.g. pain, fatigue, depression, constipation, diarrhea). In our study, when the P-SCCAI and SCCAI differ, patients also report a higher disease activity than clinicians: more 'defecation frequency during the day and the night', more 'blood with defecation', more incontinence, more extracolonic features (i.e. arthritis). These results can be explained by patients' hesitation to be open about their physical symptoms to avoid a painful physical examination (e.g. endoscopy) or surgery. A large study by Lesage et al. 21 on quality of life in 2424 IBD patients, found that patients Table 2 Clinician-patient association and agreement on SCCAI judged as in remission or as active. reported more symptoms and a larger impact of the disease on their lives than clinicians did. In contrast to these results, our findings on the domain 'well-being' do not demonstrate this discrepancy between patients and clinicians. In general, extracolonic features were not very common among our patients, therefore no firm conclusion could be drawn. Only the item concerning arthritis indicated a moderate agreement between the SCCAI and P-SCCAI.
CRP and PGA, versus SCCAI and P-SCCAI
Significant associations between CRP, PGA and both SCCAI and P-SCCAI were found. Therefore, we can conclude that the P-SCCAI is a valid assessment of UC disease activity. CRP has proved to be a valuable biomarker of IBD activity but mainly for CD. [23] [24] [25] Previous studies have also found an association between elevated CRP, active disease in UC 26 and the SCCAI. 27 However, caution must be made since CRP does not sufficiently distinguish between inflammation in the intestinal tract and inflammation elsewhere in the body. 28 Therefore, use of merely this one biological marker may be insufficient in identifying UC disease activity. Lacking a gold standard, many studies use the PGA to approximate various aspects of disease activity. 22 Two previous studies 13,14 compared patients' and clinicians' ratings of UC activity with biological markers. One study used the patient-based Pediatric UC Activity Index (PUCAI) for patients and the original PUCAI for clinicians.
14 In line with our findings, clinicians' and patients' scores correlated well with each other and with the biological markers (PGA, erythrocyte sedimentation rate (ESR) and CRP) of disease activity. However, results of the second study showed that the clinicians' disease activity scores corresponded better with biological markers (CRP, ESR, albumin, hemoglobin and PGA) of disease activity than the patients' scores did. 13 These results may be explained by the fact that the authors used two different questionnaires (PUCAI and a bowel domain of IMPACT, a disease specific measure of health-related quality of life) for patients and clinicians.
Limitations
A number of limitations of this study merit attention. First, using the clinicians' global opinion in defining relapse or remission (i.e. PGA) is open to criticism because it lacks objectivity. The interpretation of such a subjective assessment might be dependent on clinician's experience and varies between clinicians. Future studies should confirm our findings in a larger set of clinicians with several levels of experience.
Second, only some of the UC symptoms that are important to patients are included in standard clinician-based indices, such as the SCCAI. 29 Recently, Joyce et al. found that UC disease activity indices do not include all of the relevant symptoms (e.g. stool mucus, tenesmus, fatigue). Validation of questions concerning these other symptoms should be undertaken in future longitudinal studies. 29 Finally, although the recruitment of UC patients was performed in a tertiary referral center, severely ill UC patients were underrepresented. Most UC extracolonic features were not common among our sample of patients. Moreover, our study included patients with a median disease duration of 12 years. The experience of these patients with IBD may have impacted the results. Future research should replicate our study with a larger and more heterogeneous sample of patients including those patients with mild and severe UC, with and without UC extracolonic features and with different disease durations. Also, future research should further explore the reliability, validity and responsiveness of the P-SCCAI by prospectively comparing it to additional biological markers and endoscopy data of disease activity.
Strengths
This study has a number of strengths. First, this is one of the first studies that has developed a patient-based questionnaire of the SCCAI, and has compared this questionnaire with a clinician-based assessment, using a sufficiently large sample size. The P-SCCAI was found to be feasible. It can easily be transformed into a web-based questionnaire or a mobile phone app, that can be used by patients without the presence of a clinician. Second, this study included measurements from CRP which is a more objective index of disease activity. By combining CRP with the clinical indices, a more comprehensive representation of disease activity is achieved. A third strength is that the patient-and clinician-based assessment of the SCCAI took place on the same day within a time span of an hour and consequently captured the same UC activity. Finally, in this study clinicians were blinded for patients' responses and it was controlled for order effects by means of randomization. 
Clinical implications and recommendations for further research
Using a self report assessment is less demanding for patients in routine clinical care and will facilitate clinical research. For suspected UC patients, the P-SCCAI can be used to identify patients without UC activity and who can, therefore, abstain from further testing. If patients are diagnosed with UC, regular measurement of the P-SCCAI can be used to monitor disease course by non-specialist clinicians or by patients themselves. Moreover, the P-SCCAI might be used to identify patients who are most likely to respond to medical treatment or require additional treatment. Finally, the P-SCCAI can be used at follow-up to successfully examine UC activity. As Lesage et al. suggest, listening better to patients can improve the clinicians' judgment of physical as well as emotional well-being. 21 In this study we found evidence that when UC is in remission the clinician's assessment can be replaced by the patient's assessment (P-SCCAI). Indeed, these results are promising. However, when the disease is active, two-thirds of the clinicians agreed with the patient's judgment. Therefore, measuring active disease using the P-SCCAI should be done with caution, since there is a slight risk of misinterpretation of disease activity.
As a gold standard for measuring UC disease activity is still unavailable, 10,16 some researchers prefer endoscopic examination, 30 others biological markers 27 or the PGA.
31,32
The current and several other studies suggest the complementary use of patients' assessments, clinicians' assessments and biological markers.
13,14,33
Conclusion
The P-SCCAI is a promising tool given its substantial agreement with the original SCCAI and its feasibility. Therefore, P-SCCAI can complement SCCAI in clinical care and research. It may assist clinicians in preselecting patients for a clinical consultation. For patients with UC in remission according to P-SCCAI a clinical consultation may be postponed. Assessing UC activity without clinical consultations or additional examinations may improve the patient's quality of life and can potentially reduce health care costs. Nevertheless, additional examination is required when UC is active according to the P-SCCAI, in order to avoid undertreatment of patients. These patients should visit their clinician to be assessed according to the original SCCAI. Table 6 Comparison of the presence of disease activity according to the SCCAI, CRP and PGA in clinicians and patients.
Clinician judgment ⁎⁎ n = 54
Patients' judgment ⁎⁎ n = 74 
